Public health workforce size and composition have been difficult to accurately determine because of the wide variety of methods used to define job title terms, occupational categories, and worker characteristics. In 2014, a preliminary consensus-based public health workforce taxonomy was published to standardize the manner in which workforce data are collected and analyzed by outlining uniform categories and terms. We summarize development of the taxonomy's 2017 iteration and provide guidelines for its implementation in public health workforce development efforts. To validate its utility, the 2014 taxonomy was pilot tested through quantitative and qualitative methods to determine whether further refinements were necessary. Pilot test findings were synthesized, themed by axis, and presented for review to an 11-member working group drawn from the community of experts in public health workforce development who refined the taxonomy content and structure through a consensus process. The 2017 public health workforce taxonomy consists of 287 specific classifications organized along 12 axes, intended for producing standardized descriptions of the public health workforce. The revised taxonomy provides enhanced clarity and inclusiveness for workforce characterization and will aid public health workforce researchers and workforce planning decision makers in gathering comparable, standardized data to accurately describe the public health workforce.
I ntegration between public health and primary care is seen as a means to address multiple challenges to the US health care system, from high costs to mitigating the growing burden of chronic disease to the implications of the recent, and unexpected, decrease in US life expectancy. [1] [2] [3] [4] The public health workforce, in the face of dramatic health care policy change associated with the Affordable Care Act, may have limited capacity to meet population health objectives that align with the national health quality strategy due to expected large-scale worker retirements coupled with decreasing resources for workforce development. [5] [6] [7] Accurate assessment of workforce supply and demand is necessary to ensure that adequate public health human resources are in place to contribute to the vision of an integrated system. 5 However, planning is impeded because available workforce data are narrow, incomplete, and difficult to compare due to inconsistent measurement and analytic methods.
clinical care system. Public health workforce investments have not been commensurate with those afforded to other health professions, which are systematically characterized through national sample surveys 8 and data collected by the US Bureau of Labor Statistics. 9 For example, although the federal government monitored the public health workforce regularly from 1940 to 1964, a national system for tracking has been unavailable since. 10, 11 In addition, few public health occupations are listed in the Standard Occupation Classifications, 6 making the workforce largely indistinguishable among other health care occupations in federal employment statistics and national population health databases. 12, 13 Public health professional organizations and researchers have collected data on workers in state and local governmental public health agencies at regular intervals since 2005, [14] [15] [16] but no formally established mechanism to collect national public health workforce data exists, particularly in settings outside of governmental public health such as community-based organizations providing public health services.
The Health Resources and Services Administration, the federal agency responsible for tracking the health workforce supply, encourages the health professions to adopt a workforce minimum data set (MDS). 17 An MDS for any professional group is a standard set of data elements covering demographic, education, credentialing, and practice characteristics to promote consistency and comparability. Public health has lagged behind most professions, particularly medicine and nursing, in generating reliable data regarding workforce supply and demand, in part, because of the legacy of limited resources, collective planning, and prioritization around this concern. 18 Extensive variation in how local organizations use and define job titles, occupational categories, and worker characteristics 19 adds to the challenge of constructing an accurate and reliable national data set. 11 For example, government agencies often have standardized job titles that health departments must use, which may not reflect the current job responsibilities of the worker. The taxonomy was constructed to account for the formal occupation as well as the tasks and programmatic responsibilities of the worker.
Public Health Workforce Taxonomy Refinement and Implementation
In 2013, an enumeration working group (working group) of national experts in public health workforce research was convened by the Center of Excellence in Public Health Workforce Studies at the University of Michigan, with technical and funding support from the Centers for Disease Control and Prevention, to address methodological challenges in adapting health services workforce research methods for public health. In 2014, the working group published a public health workforce taxonomy (the taxonomy) modeled on the MDS concept. This first step toward standardizing how workforce data are collected is described in a prior publication. 20 The 2014 taxonomy was piloted in a national survey to evaluate its utility. 21, 22 Concurrently, focus groups with public health workers produced feedback concerning taxonomy content and structure. 23 The working group reconvened regularly via conference call during 2016 to reach consensus on revisions suggested by the pilot study, focus group findings, and relevant events since 2013, including the emergence of public health agency accreditation, changes in professional credentials, and updates to the BLS Standard Occupational Classification system. 24 The 2017 taxonomy presented here is a comprehensive set of 287 worker classifications organized hierarchically along the 12 axes originally identified in 2014 (Table) . Taxonomy classifications are suited for primary and secondary data collection. The classifications can serve as standardized response options for newly developed survey instruments or be cross-referenced with existing data sets. This study summarizes the current iteration and provides instructions for using taxonomy axes in workforce research. A summary of modifications made by the working group are detailed in the Supplemental Digital Content Materials (available at http://links.lww.com/JPHMP/A393); specific changes are noted in bold text in the Table. A user manual provides definitions, cross-referencing resources, and recommended survey questions.
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Axis 1: Occupation
Axis 1 lists 73 occupational categories and subcategories, which can describe a primary job or multiple occupations (ie, "check all that apply"). Worker titles/occupations not specifically listed in axis 1 should be coded to the category that most accurately describes their occupation, rather than using general coding of "other," "uncategorized," or "unspecified." In this context, the highest hierarchical category in each section of axis 1 functions as the "other" category for coding purposes. services). Five categories are represented. Axis 3 is unchanged from the original taxonomy version, aside from 2 subcategories that were added to the "Nongovernment" employer category. This information may or may not differ from that reported in axis 2. For example, a state employee assigned to a county health department would report "County health agency" for axis 2 and "State health agency" for axis 3.
Axis 4: Education
This axis includes 25 categories and subcategories of graduate, baccalaureate, and associate degrees most relevant to public health workers, as well as other education categories. Axis 4 can capture all education (ie, "check all that apply") or identify only the highest education level. Similar to axis 1, "Other" degrees should be coded according to the hierarchical category that describes them (eg, a graduate degree that is not included as a category in this axis would be coded as 4.1. "Graduate degree").
Axis 5: Licensure
The "Licensure" axis includes 12 categories, including 4 new categories, intended to identify licenses held by public health workers; it is not necessarily reflective of the license(s) required for employment. This axis is not exhaustive but captures the majority of licensure credentials commonly required for delivery of public health services. In certain cases, it can be difficult to distinguish between licenses and certifications (axis 6). Researchers should use their best judgment to determine whether a credential not specified in axis 5 or 6 is a license or a certification.
Implications for Policy & Practice
■ The public health workforce taxonomy is a hierarchy consisting of 12 axes and 287 items or terms. It represents a means to produce standardized descriptions of the workforce supply for use by researchers, workforce planners, and decision makers when assessing adequacy of workforce capacity to deliver public health services.
■ The revisions made through the working group's iterative consensus process enhance clarity, precision, and inclusiveness for categorizing workforce characteristics.
■ Professional organizations, government agencies, academic institutions, and others interested in public health systems can use the taxonomy to design data collection instruments that will produce compatible data with value beyond an individual study.
■ Standardization will bring public health workforce data into a common format that allows reuse and aggregation. This supports larger-scale analysis, using advanced computational techniques for modeling and forecasting, to supply relevant and valid information for workforce planning and policy decisions.
27
■ Ultimately, this taxonomy might support interoperable health workforce data exchange among national, regional, or local health information systems.
■ The future of public health is intertwined with the future of an evolving health care system newly focused on population health outcomes. 1, 2, 28, 29 The taxonomy is a means for producing accurate data to plan for a sustainable public health workforce that can contribute to achieving our nation's vision of an integrated system that produces better health.
residence, which were added as part of the revision, can be identified through multiple mechanisms, depending on the research question. US Census Bureau categories are recommended to capture race/ethnicity, and separate questions are recommended for sex and gender identity.
